While the technology acceptance model (TAM), introduced in 1986, continues to be the most widely applied theoretical model in the IS field, few previous efforts examined its accomplishments and limitations. This study traces TAM's history, investigates its findings, and cautiously predicts its future trajectory. One hundred and one articles published by leading IS journals and conferences in the past eighteen years are examined and summarized. An openended survey of thirty-two leading IS researchers assisted in critically examining TAM and specifying future directions.
I. INTRODUCTION
The prolific stream of research on information systems use takes a variety of theoretical perspectives. Of all the theories, the Technology Acceptance Model (TAM) is considered the most influential and commonly employed theory for describing an individual's acceptance of information systems. TAM, adapted from the Theory of Reasoned Action [Ajzen and Fishbein, 1980] and originally proposed by Davis [1986] , assumes that an individual's information systems acceptance is determined by two major variables:
• Perceived Usefulness (PU) and
• Perceived Ease of Use (PEOU).
During the past eighteen years, the information systems community considered TAM a parsimonious and powerful theory [Lucas and Spitler, 1999; Venkatesh and Davis, 2000] . Further supporting the notion of TAM's popularity, Venkatesh and Davis [2000] found that the first two
The Technology Acceptance Model: Past, Present, and Future by Y. Lee, K.A. Kozar, and K.R.T. Larsen TAM articles, by Davis [1989] and Davis et al. [1989] received 424 journal citations in the Social Science Citation Index (SSCI) by the beginning of 2000. Extending the citation search further, we found to 698 journal citation by 2003 . TAM has been applied to different technologies (e.g. word processors, e-mail, WWW, GSS, Hospital Information Systems) under different situations (e.g., time and culture) with different control factors (e.g., gender, organizational type and size) and different subjects (e.g. undergraduate students, MBAs, and knowledge workers), leading its proponents to believe in its robustness. Currently, researchers in the IS field consider TAM one of the information systems fields' own theories, and still put much effort into the study of research using the theory.
Despite its great success, however, few previous systematic efforts trace its history or investigate and evaluate its findings, limitations, and future [e.g., Doll et al., 1998; Gefen and Straub, 2000; Legris et al., 2003] . Evaluation is crucial for the IS community in that it helps researchers of IS adoption understand TAM's past research findings, identify possible research topics, and conduct future studies. In addition, it helps educate current IS doctoral students in examining how a wellknown IS-owned theory evolved.
The present study goes back to 1986, traces the TAM research trajectory, and extensively investigates TAM's findings. The research purpose of the study is to answer the following five questions:
• How much progress did TAM make over the past eighteen years (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) ?
• What are the findings and discoveries of TAM research?
• Who published what and where did they publish it?
• What do leading IS researchers currently think about TAM research?
• What are future directions for TAM research?
In all, one hundred and one articles published in information systems journals during 1986-2003 and survey results from thirty-two leading IS researchers were analyzed.
II. RESEARCH METHODS
Both a meta-analysis of previous TAM literature and a survey were conducted. Meta-analysis is a research technique that uses statistical procedures to combine the results of independent studies [Glass, 1981; Hwang, 1996; Mahmood et al., 2001] . This analytical method is appropriate for the research goals of tracing the history of TAM studies and for investigating previous findings in a systematic manner. Using this methodology, previous studies can be effectively and quantitatively analyzed and the inconsistencies among their findings resolved [Hwang, 1996; Hwang and Wu, 1990] . In addition, meta-analysis can enhance the general validity of interpretations [Cook, 1991] , and include studies taking place over a long period of time and with a large scope [Mahmood et al., 2001] . Meta-analysis is successfully applied in IS. [e.g., Dennis and Gallupe, 1993; Farhoomand and Drury, 1999] .
This study includes TAM research conducted from 1986 to June, 2003. An exhaustive electronic search using Social Science Citation Index, ABI/INFORM, and Business Source Premier resulted in 101 papers. The papers were published in IS journals such as Data Base, Decision Sciences (DS), Information & Management, Information Systems Research (ISR), Journal of Management Information Systems (JMIS), Management Science (MS), and MIS Quarterly, rated as leading journals in IS and reflecting the major research stream of the IS field [Barki et al., 1993; Cheon et al., 1993; Claver et al., 2000; Farhoomand and Drury, 1999) . In addition, papers published at two Information Systems conferences, namely the International Conference on Information Systems (ICIS) and the Hawaii International Conference on Systems Science (HICSS), and other papers published in interdisciplinary journals closely related to IS field were included (e.g., Decision Support Systems).
Before starting the analysis, the authors jointly developed a protocol to ensure consistent analysis. Twenty-four MIS Quarterly, Information & Management, and ISR papers were first analyzed by two of the authors. To measure inter-rater reliability, the initial analysis results were compared to the analysis scales (e.g., major themes, type of IS, external variables). A 90% interrater reliability was found. Discrepancies were resolved through follow-up discussions. The second reliability test was performed after finishing the coding. Three doctoral students familiar with TAM participated in and performed the reliability test. For twenty randomly selected papers, a 93% consistency was found.
To supplement the findings of the meta-analysis, a survey of thirty-two leading IS researchers was conducted. Nine survey questions in open-ended format were used. Example questions included:
• In what ways has TAM added value to the IS field?
• In what ways has TAM detracted from the IS field?
• What do you feel is TAM's future?
We initially selected two groups of IS researchers: TAM researchers and non-TAM researchers. The selection was based on the publication productivity of researchers, especially in the MIS Quarterly and ISR during the 1990s. Twenty TAM researchers and twenty-four non-TAM researchers were selected. The participation was solicited through an invitation letter. A total of thirty-two researchers (16 of them TAM researchers and 16 Non-TAM researchers) completed the survey, a response rate of 76%.
III. RESULTS
The analysis in this section is divided into three parts. First, the chronological progress of TAM across four separate periods is presented. Second, findings and limitations of past TAM research are summarized. Finally, future directions are addressed.
THE CHRONOLOGICAL PROGRESS OF TAM RESEARCH
TAM did not maintain its original form. Like an organic being, TAM has ceaselessly evolved. We investigated how TAM has made progress by dividing the past 18 years into four periods: introduction, validation, extension, and elaboration, as shown in Figure 1 .
Model Introduction Period
After introducing information systems into organizations, user technology acceptance received fairly extensive attention [Rogers, 1983; Kwon and Zmud, 1987; Swanson, 1988] . Researchers and practitioners expended substantial research effort determining what factors affect users' beliefs and attitudes on the IS acceptance decision, and what factors contribute to user resistance [Lucas et al., 1990] . As an output from those streams of research, TAM evolved from Ajzen and Fishbein's [1980] Theory of Reasoned Action (TRA) to "provide an explanation of the determinants of computer acceptance that is general, capable of explaining user behavior across a broad range of end-user computing technologies and user populations, while at the same time being both parsimonious and theoretically justified" [Davis et al. 1989, p. 985] Replication Studies. Several replication studies appeared in this period. Adams et al. [1992] examined TAM in 5 different applications-word processors, graphics, spreadsheets, e-mail, and v-mail-and found that, in general, TAM maintained its consistency and validity in explaining users' IS acceptance behavior. Davis [1993] replicated his previous study ] using e-mail and a text editor with 112 knowledge workers, and found that TAM successfully explained the adoption of both technologies (R 2 =0.36). Sambamurthy and Chin [1994] applied TAM to study group attitudes toward GDSS use, and found that the ratio PU/PEOU successfully predicted group attitude to GDSS use. Finally, Subramanian [1994] performed the replication of the original TAM with two mailing systems' acceptance, and found that TAM variables showed results consistent with previous studies.
Relation of TAM and TRA. In another stream of research, researchers tried to differentiate TAM from TRA. For example, Davis et al. [1989] compared TRA and TAM in how they measure an MBA student's relative facility with a word processor across two time periods-immediately after introducing the system and 14 weeks later. They found that TAM (R 2 = 0.47 at time 1, R 2 = 0.51 at time 2) better explained the acceptance intention of the users than TRA (R 2 = 0.32 at time 1, R 2 = 0.26 at time 2). Hubona and Cheney [1994] compared both TAM and the Theory of Planned Behavior (TPB) model and found that TAM offers a slight empirical advantage and is a much simpler, easier to use, and more powerful model to explain users' technology acceptance. Taylor and Todd [1995b] compared TAM, TPB, and Decomposed TPB through a longitudinal study of 786 students who used a computer information resource center (CIRC). They found that Decomposed TPB and TPB gave a fuller explanation than TAM. They asked for a cautious interpretation of the results because of the trade-off between explanatory power and complexity. TAM addressed use intention and use with slightly lower variances, while Decomposed TPB increased the explained variance up to only 2% of use, and to 8% of usage intention, paying the high cost by adding 7 more variables.
In sum, through the studies in this period, it was found that TAM could successfully predict IS acceptance behavior under different technologies and different situations. In addition, it was found that TAM was a much simpler, easier to use, and more powerful model of the determinant of user acceptance of computer technology than TRA [Igbaria et al. 1997, p. 281] .
Model Validation Period
Similar to researchers who insisted that most IS instruments are in the early stage of development and thus require a rigorous validation of their measurement instruments [Jarvenpaa et al., 1985; Moore and Benbasat, 1991; Straub, 1989] , researchers in the model validation period initiated validation studies of TAM's original instruments. Supported by Bejar's [1980] suggestion noting that robust instruments greatly enhance the value of research, researchers wanted to confirm that TAM truly uses an accurate measurement of the user's acceptance behavior under different technologies, situations, and tasks. Adams et al. [1992] replicated and extended the Davis 1989 study and found both validity and reliability of measurement for both PU and PEOU across different settings and different information systems. Hendrickson et al. [1993 examined the test-retest reliability of the PU and PEOU scales and found the TAM instrument to be reliable and valid in terms of test-retest analysis. Segars and Grover [1993] found results contrary to the previous researchers. Through confirmatory factor analysis, they found that instead of the two-factor model (PU and PEOU), a three-factor model, including effectiveness as a new TAM variable, is more salient. They contended that the Adams et al. [1992] results could be attributed to its use of classical statistical techniques. Segars and Grover's [1993] study earned both support and objections. Barki and Hartwick [1994] asserted that original PU consists of distinct constructs within it and can be measured with both items assessing perceived usefulness and perceived increase in productivity, effectiveness, and performance. However, Segars and Grover's study was refuted by Chin and Todd [1995] . After performing a structural equation modeling (SEM) analysis, they concluded that a single factor PU measure has reasonable psychometric properties, thus there is no substantive rationale to separate PU into two dimensions (PU and effectiveness). They contend that the Segars and Grover findings resulted from the confounding effect of changing scales and constructs in an additive fashion to examine the overall model fit, and small numbers in the sample size. Szajna [1994] investigated the predictive validity of TAM measurements that identify whether the measurement can successfully predict future behavior. She found good predictive validity for PU and PEOU through discriminant analysis of DBMS selection behavior by 47 MBA students. Davis and Venkatesh [1996] examined whether item grouping generates bias when comparing intermixed items. They found item grouping vs. item intermixing had no significant effect. Therefore, Davis and Venkatesh concluded that original grouped items could be used for predicting IS acceptance.
In sum, studies in this period extensively investigated whether TAM instruments were powerful, consistent, reliable, and valid and they found these properties to hold. Researchers checked for validation of the instruments every time, even when used in a different context, noting that "no absolute measures for those constructs exist across varying technological and organizational context…. Measurement models must be rigorously assessed and, if necessary, respecified" [Segars and Grover 1993, p. 525] .
Model Extension Period
After validation efforts confirmed the saliency of the measurement instruments, prolific expansion efforts began to introduce new variables postulating diversified relationships between constructs
The Technology Acceptance Model: Past, Present, and Future by Y. Lee, K.A. Kozar, and K.R.T. Larsen and the search for antecedents (or external) variables of the major TAM constructs, PU and PEOU, in an attempt to identify boundary conditions. One distinctive feature of TAM studies in this period was to attempt model extension with external variables which include individual, organizational, and task characteristics. For instance, Agarwal and Prasad [1999] extended TAM with five kinds of individual difference variables as the external variables of PU and PEOU. They found that the relationship between participation in training and PU, between prior experiences, role with regard to technology, tenure in workplace, level of education, and prior experience and PEOU, were predicted successfully. Igbaria et al. [1995] investigated the effects of organizational factors and found that user training, computing support, and managerial support significantly affect both PU/PEOU and microcomputer usage. Karahanna and Limayem [2000] conducted a study with two technologies, e-mail and voice-mail, and found that the determinants of the system usage and those of PU and PEOU are different among the technologies. PU did not influence e-mail usage but social influence did, and the result was reversed in the case of voice-mail.
Another effort in the extension period was to identify and investigate TAM's boundary conditions. As suggested by Adams et al. [1992] , the moderating effects for TAM variables such as culture, gender, task, user type, and IS type needed to be examined. For example, Straub [1994] applied the TAM model in two countries with different cultures, and found that culture played an important role in the attitude toward and choice of communication media. He found that Japanese workers perceived fax to be more useful than did U.S. workers, but in the case of e-mail, the perception was reversed. Gefen and Straub [1997] also investigated the effect of gender difference on IS acceptance, and determined that gender significantly moderates the effects of PU, PEOU, and social presence. They found that men are more affected by PU, while women are more affected by PEOU and Subjective Norm. The influence of task type was examined by Gefen and Straub [2000] who divided WWW usage tasks into information inquiry and product purchasing, and found that PEOU responded differently according to the task type. PEOU significantly predicted WWW usage for a purchasing task, but not for an inquiry task. Similarly, Moon and Kim [2001] applied TAM in the Internet context, differentiating tasks into entertainment and work-related task. They found that the significant factors affecting Internet usage depend on the task type. Perceived playfulness was most pivotal for an entertainment task and PU for a work-related task on the Internet. For different user types, Karahanna et al. [1999a] found a significant difference between potential adopters' IS adoption and current users' continuous IS adoption over time. Subjective norms significantly affect the adoption intention of potential adopters, while attitudes significantly affect current users. Finally, Ridings and Gefen [2000] applied TAM in a situation where both the old IS and new IS are used in parallel. The PU of the new IS increases the preference for the new IS adoption, while that of the old IS decreases it; and PEOU of the new and old IS is the significant determinant of PU of the new and old IS respectively.
In sum, studies during this period made tremendous strides to develop a "greater understanding [that] may be garnered in explicating the causal relationships among beliefs and their antecedent factors" [Chin and Gopal 1995, p. 46] .
Model Elaboration Period
This period can be characterized as the elaboration of TAM in two key ways: to develop the next generation TAM that synthesizes the previous effects and to resolve the limitations raised by previous studies.
First, in 2000, Venkatesh and Davis [2000] and Venkatesh [2000] introduced TAM II, a new millennium version of original TAM. TAM II synthesizes the previous efforts, and reflected the previous request for the model's elaboration. It clearly defines the external variables of PU and PEOU, and provided a concrete means to advance the multi-level model. For example, Venkatesh and Davis [2000] define the external variables of PU, such as social influence (subjective norms) and cognitive instruments (job relevance, image, quality, and result demonstrability). Venkatesh [2000] provides the external variables of PEOU, such as anchor
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Second, studies were performed to resolve several problems in TAM. For example, Venkatesh [2000] performed a TAM study considering both voluntary and mandatory situations. This longitudinal study, including Subjective Norm excluded by Davis [1989] , used employees in a working environment and measured actual usage instead of self-reported usage. Venkatesh and Davis [2000] performed a longitudinal study with four different subject groups and information systems in a working environment considering both voluntary and mandatory situations.
Jointly, the efforts of this period helped delineate uncovered determinants of PEOU and PU, and thus advanced TAM as a salient theory, laying the foundation for further research. In sum, with the inspection of the development of TAM studies across four periods, we find that TAM has evolved continually. It underwent a normal evolution through those years of efforts, culminating in the introduction of TAM II.
FINDINGS OF PAST TAM RESEARCH
TAM studies have been performed by many different researchers with different research purposes, subjects, information systems, and tasks applying diverse research methodology under different environments. Several new variables were incorporated into the original TAM, combined with other theoretical models, re-specifying their causal relationship with major TAM variables. These extensive research projects were published in the leading information systems journals, drawing interest from both researchers and practitioners alike. This section investigates the findings of these TAM studies examining a number of variables including 
Types of Information Systems
Over 30 different types of information systems were used as target systems. We classified them into four major categories:
• communication systems,
• general-purpose systems,
• office systems, and
• specialized business systems.
Each type of system was evenly applied in TAM studies (Table 1) . General-purpose systems include Windows, personal computers, microcomputers, workstations, the Internet, and other computer facilities. More recently, the Internet was the most widely applied target technology in TAM studies. Communication systems included e-mail, v-mail, fax, dial-up systems, and other systems mainly used for communications. E-mail was the predominantly researched target system, especially during the early 1990s. Others (e.g. MRP) (11) Gefen [2000] Office systems include word processors and spreadsheets, the most commonly used technologies in the office systems category. Specialized business system includes special usage purposes and company developed systems. Case tools, DSS, MRP II, and Expert Systems are some examples of this technology.
Relationships between Major TAM Variables TAM's four major variables are: Perceived Usefulness (PU), Perceived Ease of Use (PEOU), Behavioral Intention (BI), and Behavior (B). PU is used as both a dependent and independent variable since it is predicted by PEOU, and predicts BI and B at the same time. Behavior was usually measured using frequency of use, amount of time using, actual number of usages, and diversity of usage. As shown in Table 2 , the relationship between PU and BI is strongly significant. 74 studies showed a significant relationship between the two variables. These studies stated that PU is a stronger determinant of BI (or B), noting that users willingly use the system that has a critically useful functionality [e.g. Davis, 1989 ].
However, only 58 studies showed a significant relationship between PEOU and dependent variables, indicating that PEOU is an unstable measure in predicting BI (or B). The results are similar to the studies of Gefen and Straub [2000] -raising the controversy of the role of PEOU in TAM -and Keil et al. [1995] , who questioned the overall effects of PEOU in TAM, noting that "no amount of PEOU will compensate for low usefulness" [p. 89]. Many studies found reasons for that non-significance. For example, Subramanian [1994] asserted that, when systems used in studies are by their inherent nature relatively easy to use, PEOU has less or no impact on the IS acceptance decision. Igbaria et al. [1995a] explained that the hard reality of organizations might put priority on the usefulness of computer systems rather than the pleasure brought by them. Finally, PEOU was found as a significant antecedent of PU, rather than a parallel, direct determinant of acceptance, and thus it can affect indirectly the acceptance through PU [Davis et al., 1992] . As shown in Table 2 , 69 studies showed a significant relationship between PEOU and PU.
External Variables
A number of external variables were introduced into TAM as suggested by Davis [1989] . Figure 2 and Table 3 show the most frequently referred external variables that affect PU, PEOU, BI, or B, and their relationships. The most frequently introduced variables are system quality [e.g., Igbaria et al., 1995b] , training [e.g., Igbaria et al., 1995a] , compatibility, computer anxiety, self-efficacy, enjoyment, computing support, and experience [e.g., Chau, 1996] . The extent to which the activity of using a specific system is perceived to be enjoyable in its own right, aside from any performance consequences resulting from system usage Davis et al. [1992] Chin and Gopal [1995] ; Teo et al. [1999] System (Output or Information) Quality
The perception how well the system performs tasks that match with job goals Major Limitations of TAM studies Self-reported usage is the most commonly reported limitation. Instead of measuring actual usage, 36 studies relied mainly on self-reported use assuming that self-reported usage successfully reflects actual usage. However, self-reported usage is known to be subject to the common method bias, which distorts and exaggerates the causal relationship between independent and dependent variables [Agarwal and Karahanna, 2000; Podsakof and Organ, 1986] . The second most cited limitation of the studies is the tendency to examine only one information system with a homogeneous group of subjects on a single task at a single point of time, thus raising the generalization problem of any single study. The use of student subjects also deteriorates generalizability of the findings. The dominance of cross-sectional study is also an important limitation. Since the user's perception and intention can change over time, it is important to measure these quantities at several points of time. However, only 13 studies performed a longitudinal comparison. The cross-sectional study's major weakness is that it cannot infer the causality of the research results [Agarwal and Karahanna, 2000] . Low explanations of variance were referred to as a major problem of TAM studies. In general, 30-40% of the variance of the causal relationship was explained, but in some cases, only 25% was explained by the independent variables [e.g., Chin and Gopal, 1995; Gefen and Straub, 2000] . The majority of the studies with lower variance explanations did not consider external variables other than original TAM variables. Other suggested limitations of TAM studies included single measurement scales, relatively short exposure to the technology before testing, and self-selection biases of the subjects. The detailed limitations are summarized in Table 4 .
Numbers of Publications by Year and by Journals
A total of one hundred one articles using TAM in the leading information systems (IS) journals and conferences were examined. As shown in Table 5 , while there was no specific trend, the publication of TAM studies has increased steadily. Some years had a heavier concentration of Considering that only 16-20 research articles are published in leading IS journals per year (e.g. ISR, MISQ), TAM studies occupy around 10% of total publications. The most prolific authors are listed in Table 6 , including authors who published at least 4 papers. Those authors were shown as author or co-authors in 50 of the one hundred one articles, thus 50% of the papers included the dominant authors. 
Characteristics of Research Subjects
As shown in Table 7 , the research subjects of TAM studies may be divided into two groups: students and real-world knowledge workers. 46 studies used student subjects and 60 used knowledge worker subjects. 2 The average sample size of the studies was 211. Gender was fairly evenly distributed across TAM studies. Thirty one studies mentioning the gender proportion showed that 0.565 were male, and 0.435 were female. Average age of student subject was early 20's and that of knowledge workers was early 30's. 
Research Methodology Used
Our research yielded only 13 longitudinal studies out of the 101 TAM papers studied (Table 8) .
Most studies used a one-shot cross-sectional method after exposing the subjects to the new IS through hands-on sessions or training. The majority of research incorporated questionnairebased field study. Only three studies used qualitative data, such as participatory observations and content analysis. Laboratory experiments were mainly conducted on students in a university environment. Data was analyzed using regression with software such as SPSS and SAS, and structural equation modeling, with Partial Least Square (PLS), LISREL, and AMOS. In recent studies, LISREL was the predominantly data analysis method used. 
LEADING IS RESEARCHERS' PERSPECTIVE OF TAM RESEARCH
To strengthen our observations and prognostications, we contacted leading IS researchers to identify their perception of TAM research. Thirty-two of forty-four queried responded to the study. As discussed earlier, the sample included TAM researchers based on an extended Table 6 and the authors with the most publications in ISR and MISQ from 1996 through 2001. A list of respondents is included in the acknowledgements at the end of this paper. In this section, we report their responses in summarized form.
Value Added by TAM Research
Question asked: "In what ways has TAM added value to the IS field?"
Two major points were made:
TAM provided a parsimonious model to examine factors leading to IS acceptance. It includes a systematic grounding for research and focuses previously scattered work. This standardization allows an examination of findings to bring greater meaning to mixed or inconclusive results, thus leading to further work. Building on prior IS research, TAM conceptualized usefulness and ease of use as important perceptions leading to intentions to adopt new systems. The IS field contains few such foundations for its research.
"it has also provided a starting point for many extensions and elaborations, and has compared favorably to alternative or competing models of user acceptance." Fred Davis TAM provided a stream of research papers to aid and grow our knowledge about IS acceptance.
TAM strengthened the IS field by its research rigor. It is a theory "owned" by the IS research community. In the IS field where theories are scarce, TAM served as an example for other areas of IS research. Growing and refining the theoretical foundation with tested measurement instruments will serve to legitimize the field in the eyes of other business disciplines. For example, some marketing studies use TAM as a theoretical foundation.
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Shortcomings of TAM Research
Question asked: "In what ways has TAM detracted from the IS field?"
The responses from persons who felt TAM may have detracted from the field fall into four categories.
TAM researchers may have fallen into the trap of following an incremental approach based on replicating previous studies with minor adjustments. Some people see researchers attempting to take advantage of the previous investment in this area and the broad appeal of TAM in the IS field. Other disciplines built on this "cumulative tradition," but some respondents felt this idea may have been carried too far.
TAM research may be overdone. However, it could be argued that although possible, it was necessary. [Chau, 1996; Hu et al., 1999; Straub et al., 1997] and gender [Gefen and Straub, 1997] ), but more efforts to examine the broader environmental factors including emotion, habit, personality difference, technology change, even going beyond individual acceptance to organizational and societal acceptance [Taylor and Todd, 1995] are necessary. Further, mandatory settings need further study [Davis et al., 1992; Davis, 1993; Taylor and Todd, 1995b; Venkatesh, 2000] .
Social influence plays a crucial role in human behavior and decision making [Azjen, 1991; Barki and Hartwick, 1994; Taylor and Todd, 1995b] . While TAM studies attempted to investigate the effect of social influence on the technology acceptance decision, results were mixed. Davis [1989] , Barki and Hartwick [1994] , and Mathieson [1991] found weak associations between subjective norm and other variables. Lucas et al. [1999] , Moore and Benbasat [1993] , Taylor and Todd [1995] , and Thompson et al. [1991] found a significant relationship. These questions still remain for future study. Some studies attempted to include social influence into TAM and to start finding the boundary conditions that affect the significance of social influence [e.g. Karahanna and Limayem, 2000; Venkatesh and Davis, 2000] . Barki and Hartwick [1994] found that subjective norm is more important in the early stage of system development. Taylor and Todd [1995] found subjective norm is a better predictor of intention with inexperienced subjects. Venkatesh and Davis [2000] found that subjective norm significantly affected intention under mandatory situations, and that it weakened over time. However, this issue is still in the early stages of investigation, requiring more research to find the causal linkage between social influences and IT adoption and the incorporation of new socially influential factors. For example, social identity and norms as new social factors in social psychology fields are candidates for investigation [Corner and Armitage, 1998 ].
One of the major problems of TAM studies was that TAM was applied to tasks that were too broad. Previous studies were mainly performed by assigning a single task to a single IS. However, many studies of task-technology fit [Goodhue, 1995] , revealed that perception of the technology varies according to task type. For example, Karahanna and Straub [1999] recognized that the research findings cannot be generalized under task-dependent situations. Heeding the warning by Goodhue and Thompson [1995] that the lack of task focus in evaluating IS caused the mixed results in IS acceptance, future TAM studies need to specify tasks more granularly.
Finally, as shown in Table 8 , TAM studies mainly focused on cross-sectional studies which may not find causal linkage between research variables [Doll and Ahmed, 1983; Igbaria et al., 1996; . Doll and Ahmed [1983] stressed the importance of longitudinal study, indicating that users' expectations might change as they become more familiar with IS technology, and what was once acceptable may no longer be adequate. Qualitative study, another natural extension in method is a more useful alternative to determine richer information with a small number of subjects. IS researchers also recommended triangulation methods to uncover richer results than can be found using only a single method [Karahanna et al., 1999; Lee, 1991] .
Investigation of Actual Usage and the Relationships Between Actual Usage and Objective
Outcome Measures. The investigation of actual usage and the relationships between actual usage and objective outcome measures was another suggestion. Self-reported usage is widely used assuming that it is a reasonable predictor of actual system usage [e.g. Agarwal and Prasad, 1999; Jackson et al., 1997; Sheppard et al., 1988] . However, the risk of distorted research findings by using self-reported usage instead of actual objective usage was cautioned by several studies [Lederer et al., 2000; Karahanna and Straub, 1997; Rawstorne et al., 2000; Straub et al., 1995; Szajna, 1996] . For example, Straub et al. [1995] found that research based on selfreported usage shows distinctly different results with that of actual usage. Self-reported usage was also found to be the major reason for common method bias [Igbaria et al., 1997] , and derives its socially desirable answers from the halo effect [Orne, 1979] . The problem was negatively interpreted by cognitive dissonance theory [Festinger, 1957] and self-perception theory [Bem, 1967] . While it is difficult to measure actual usage under diverse restrictions such as privacy consideration, research should continue to pursue measuring actual usage. The investigation of the relationships between actual usage and objective outcome measures (e.g. performance, productivity, quality) is another issue to be examined. TAM studies were performed under the general assumption that relationship between IS usage and satisfaction, productivity, and quality is positive [e.g., Chau, 1996; Trice and Treacy, 1986] . For example, Bowen [1986] asserted that performance gains by using IS did not materialize if users did not willingly accept the systems. However, only a few studies attempted to verify those relationships [Igbaria et al., 1995; Lucas and Spitler, 1999] . Therefore, new studies are required to determine whether that assumption can be supported by empirical testing. This recommendation follows Davis et al.'s [1989] suggestion that "practitioners and researchers should not lose sight of the fact that usage is only a necessary but not sufficient, condition for realizing performance improvements due to information technology" [p. 1000].
That is, usage does not assure bottom line benefits. TAM will provides more insightful value if the model examines the causal chain between IS investment, IS use, and objective IS value.
Significant Changes in TAM Research. Some of the IS scholars surveyed suggested major rather than incremental changes in TAM research. For example, "I think it will be well-used in future work, but that more studies of TAM per se will die out, unless someone can find a new addition to TAM and the paradigm shifts." Alan Dennis TAM certainly made a contribution, but it may be time to address issues of concern to IS practitioners that can greatly impact their bottom line, and increase their longevity in IS management. Furthermore, a number of other theories that have been applied to the causal linkage of a user's IS acceptance behavior may be aligned with TAM research. Social Cognitive Theory, Diffusion of Innovation Theory, the Theory of Reasoned Action/Theory of Planned Behavior, the Triandis Model, Human Computer Interaction research, the Technology Transition Model [Briggs et al., 1999] , and Social Network Theory [Robertson, 1989] are representative examples. Integration efforts are required to obtain a better understanding of IT adoption [Hu et al., 1999] . Examples of such efforts include TAM II [Venkatesh and Davis, 2000] and the Unified Theory of Acceptance and Use of Technology [Venkatesh et al., 2003] .
IV. CONCLUSIONS
This study examined the progress of TAM and the findings of TAM research through the metaanalysis of 101 articles published between 1986 and 2003. This study found that TAM has progressed continually during that time and was elaborated by researchers, resolving its limitations, incorporating other theoretical models or introducing new external variables, and being applied to different environments, systems, tasks, and subjects. In addition, through a meta-analysis and a survey of IS researchers, this study identified many of TAM's rich findings. and carefully predicted the future trajectory of TAM studies.
TAM has come a long way. While there are still contradictory views on TAM research considering the previous and current research trends, many exciting directions remain for making future discoveries. 
